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Abstract:

Methods:

Sustainable heating and cooling practices can save
homeowners money and reduce their carbon emissions. In
the cold upper Midwest, Minnesota specifically, there are
ways houses can be more efficient in terms of heating. The
most efficient and practical are heat pumps systems, passive
solar designs, and proper insulation of the building. This
study is targeted at both existing buildings and the
construction of new buildings. This project focuses on what
sustainable heating and cooling practices, technologies, and
barriers are present in the heating, ventilation, and airconditioning (HVAC) industry. I find that using any
sustainable solution is helpful, but multiple solutions
supplementing each other have better results.

A literature review was conducted to gain
background knowledge of different systems and
designs for green heating and cooling. The results of
case studies were compared against each other to
create efficiencies and cost analysis. To find out
about incentives, tax breaks, and overall support,
government sources were reviewed. To get the
opinions of experts in the field and to bring the
literature review together, three interviews were
held. Each interview was conducted one on one over
the phone.

Background:
Minnesota is significantly more dependent on nonrenewable sources of energy compared to the rest of the
country. Minnesota has the potential to make a large
change toward greener heating and cooling solutions. By
reducing energy demand GHG emissions will decrease while
increasing energy security.
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currently the vice president of business at
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installation, maintenance, and now management.

U.S. Average

66.20%
17.30%

47.80%
39.50%

11.20%

4.80%

5.30%

7.90%

Figure 1. Source of energy used to heat homes in Minnesota.

Figure 2. Efficiency and cost comparison.
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Figure 3. Diagram of Trombe Wall

Results:
Changing to sustainable heating and cooling needs to come
from the consumer. To help homeowners achieve their goals
of more efficient heating and cooling, and greener sources
of heat government support are needed. Interviewees
suggest there is a low demand for heat pump units. There
are two reasons for this, first is cost, and second is trust in
the systems. Regarding cost, it is the upfront cost to install
or purchase units. The operating cost is lower, and the
longer the system lasts, then the more money will be saved,
it is an investment as much as it is a climate crisis solution.
Passive solar was described as the most expensive, the
variation in building materials and design by case-by-case
scenarios makes passive solar difficult to calculate the cost.
Improving insulation within the home is an upgrade that can
vary in cost and efficiency. With insulation improvements
being the cheapest solution, it is also the most achievable.
What the homeowner can afford is a primary component to
decide which aspect or aspects can be implemented. Based
on interviews, sales of heating systems are not favored for or
against sustainability, so remaining neutral and giving the
buyers the facts for them to make their own decision.
Experts recommend GSHP in new homes, this allows the
owners to bare the upfront costs by adding it to the
mortgage. For existing buildings upgrading traditional
systems to ASHP will provide higher efficiency, both
environmentally and financially.

